Introduction
The need to capture possible dynamics of naira exchange rate has become imperative owing to the recent sustained depreciation of the currency relative to major foreign currencies like US dollar, Euro, Pound sterling, and Swiss Franc, among others. This need is more pressing than envisaged on account of the implications of naira depreciation to an economy that is largely import dependent and oil-based. In any case, both the investors and policy makers are apprehensive when exchange rates are confronted with high risks and uncertainties. For instance, profit maximizing investors such as the portfolio investors are concerned about the risk associated with exchange rate volatility while the policy makers are deeply concerned about the multiplier effects of the volatility on the macro-economy ranging from price, trade, to investment and consumption. Thus, when exchange rate exhibits persistent volatility, the implications on the macro-economy are quite grievous. There is preponderance of empirical researches that have concluded that financial markets in developing countries are poorly developed and largely inefficient. However,the swooping consequences of the recent global financial crisis in 2007 -2009 on financial markets in Africa (Collins and Bekpe, 2004) have renewed the interest to ascertain how well financial markets in developing economies are integrated to the global financial markets. After all, spillovers have been considered as a vital precondition to financial integration (McMillan and Speight, 2010) .
Motivated by these considerations, we analyze the spillovers using the Diebold and Yilmaz (DY hereafter) (2009, 2012) approaches. These approaches allow for the computation of total spillover index. These are novel approaches that have not received much attention in terms of application in the empirical literature. The most traded foreign currencies in Nigeria are the US dollar, Pound sterling, Euro, Swiss Franc, Waua, and Yen. In order to more carefully distil the behaviour of the spillovers over time, we consider different episodes using periods of election and global financial crises as the bases for the sub-samples. Nigeria is a developing economy that appears to have witnessed untoward behaviour in its financial structure given these two factors. Firstly, the economy is increasingly becoming integrated into the global financial market (see Collins and Bekpe, 2004) and, through contagion effects, is bound to react to global financial behaviour. Secondly, the economic dimension of the Nigerian nation relies largely on its political "barometer". This makes electioneering processes to substantially affect the direction of foreign exchange behaviour where noise feeds into the rate at which the domestic currency is exchanged for some international referenced currencies. More so, the "money bag" electioneering process in the country begets some irrational behaviour which tends to introduce internal shocks into the economy with attendant implications on the macro-economy including exchange rate. Also, portfolio investors seeking to maximize their returns are usually sceptical about successful transitions from one civilian rule to another due to the high risks and uncertainties that usually characterize a nascent democratic process like that of Nigeria. Thus, more insightful findings are discernible from using the subsamples determined by the electioneering period and global financial crisis. Above all, we also document the analytical procedures for the implementation of all the techniques used in the paper for spillover analysis. We do hope this will facilitate the application of these techniques in future research.
The remaining sections of the paper are as follows: Second 2 provides a brief review of the literature; and the next section would be concerned with the theoretical specifications of the Yilmaz (2009, 2012) theoretical framework while section 4.0 provides some insights and stylized facts through some data and preliminary analysis. Section 5.0 discusses the findings and in section 6.0, conclusions were reached and policy suggestions were recommended.
2.0
A brief review of the literature Empirical studies on spillover effects have hugely concentrated on vertical spillovers; where spillover in one market (say the oil market) is expected to affect another market (say the stock market or other segment of the financial markets). Studies in this strand of literature include Awartani and Maghyereh (2013) among others. Also, some extant literature considered the horizontal spillovers; where investigations were conducted on the spillovers within the same horizon. For example, spillover effects within the financial markets. This could be spillovers between the equity and bond markets (see for example, Antonakakis, 2012; Louzis, 2012; Fernández-Rodríguez et al., 2015) or between the money and capital markets (see for example, Conefrey and Cronin, 2013; Fernández-Rodríguez et al., 2015) . All these papers found evidence for the interdependencies among the financial markets; although the degree of intensity varies across regions.
Studies have been sparsely conducted on intra-market or intra-horizon spillovers (see for example, Duncan and Kabundi, 2013; Sugimoto et. al., 2013; Nishimura et al., 2015) . It is on this background that the spillovers among foreign exchange markets are highlighted. Studies that have tested for spillover effects in foreign exchange markets can generally be considered in two main strands. The first strand relates to those studies that investigated foreign exchange returns spillovers (see for example, Albulescu et al., 2018) while the second strand are those that tested for the volatility (variance) spillovers (see for example, Lahaye and Neely, 2016; Grosby and Heinonen, 2017) . It is instructive to note that return spillovers have been categorised as co-movements and that of variance spillovers have been identified as volatility spillovers (see for example, Antonakakis, 2008) . To form the third strand of the literature, very few studies have examined both the returns and variance (volatility) spillovers (see McMillan and Speight, 2010; Antonakakis, 2012) . And as a fourth strand, there are a collection of studies that just developed various approaches to test for spillover effects (see for example, Aguilar and Hill, 2015) and some others proceeded further to employ these tests to investigate the intra-horizon spillovers among foreign exchange markets (see for example, Hong, 2001 ). This latest classification constitutes a significant part of the methodological literature.
In furtherance of this, the analysis of spillovers in the FX market have largely used the novel approaches developed by DY (2009 DY ( , 2012 while some other studies have extended the Diebold and Yilmaz (2012) methods. In fact, Diebold and Yilmaz (2014) have revised the early methods to incorporate some of the concerns raised by later researches but an extension of this model has only been applied to the stock markets (see Nishimura and Sun, 2018) . However, a large retinue of studies still found the autoregressive approaches embedded in the GARCH family of methods (including its various extensions) desirable for investigating volatility spillovers (see for example, Lahaye and Neely, 2016; Inagaki, 2007; Speight and McMillan, 2001; Antonakakis, 2008; Raputsoane, 2008) . The concerns that these GARCH methods addressed are related to the symmetric and asymmetric interdependencies among foreign exchange markets and also the linearity and non-linearity of relationships among these markets. While these newest development in the methods have been accommodated already in the literature, the Yilmaz (2009, 2012) approaches are still desirable in testing for spillover effects in some respects. First, the rapid transition to other approaches will be less circumspect. This is because the full appreciation of economic implications of empirical investigations will become completely lost to methodological elegance. Secondly, this paper will be the first, to the best of our knowledge, to investigate the influence of political elections on volatility spillovers among foreign exchanges. The study of Nishimura and Sun (2018) conducted a pioneer study on the effects of political elections on spillover effect. The authors developed and applied a volatility spillover index, as an extension of the Diebold and Yilmaz (2014) approach, to investigate the role of the Brexit vote on volatility spillovers. However, the study focused only on the stock markets among five (5) European economies. Without prejudice to providing general inferences to all the financial markets, however, the foreign exchange market is distinct from the stock market in many respects. Majorly, the FOREX market is short-term oriented than the stock market. This suggests that the data generating process (DGP) in the foreign exchange markets has memory horizon that is shorter. Therefore, the application of an approach with a relatively medium-term or long memory horizon will be a misfit. More so, the propagation speed with which the effects of financial crises transmitted to these markets differ. As a result, this peculiarity was rightly captured in the Yilmaz (2009, 2012) approaches. It is the collection of these distinctive features that suggests that the blanket generalization might not be valid after-all and that the use of the Yilmaz (2009, 2012) approaches would still be appropriate. This is, also, because the applications of these methods have not been fully Stemming from the foregoing, this study contributes in three significant ways to the extant literature. First, it will be the first study to consider the effect of political elections on the spillover effects of foreign exchange markets. Secondly, this study will be the first, to the best of our knowledge to employ the Yilmaz (2009, 2012) approaches to evaluate spillovers for identical foreign exchange assets of different foreign currencies in emerging markets such as Nigeria. Another addition to the empirical literature is that this study accounts for how the global crisis has altered the degree of spillover within and among the foreign exchange markets. Studies that have investigated the role of global crisis were particular about how it affects the efficiency or otherwise of the foreign exchange markets. Prominent in this regard are the studies investigated by Speight and McMillan, (2001); Lazar et al. (2012) and Al-Khazali et al. (2012) . Table 1 gives a cursory review of the extant literature. Salisu A. A.and Ayinde T. O (2018) MA (1) with GARCH
(1,1) and Lagaugmented VAR (LAR-VAR) model developed by Toda and Yamamoto (1995) for robustness.
Evidence of strong simultaneous interaction but unidirectional volatility impact from Euro to British pound. 
McMillan and Speight (2010)

3.0
Measuring spillovers among the Naira exchange rates
We also measure the interdependence of the various exchange DY (2009 DY ( , 2012 approaches. These spillovers have implications on both investment and policies. For instance, information about the possible spillovers between markets will guide policy makers particularly monetary policy authority on how to structure their policies to achieve desired results. For example, if the magnitude of spillovers between money market and capital market is high, then, policies directed towards one market (say money market) is more likely to affect the other market (i.e. capital market).Therefore, such spillovers cannot be ignored when taking policy decisions that will influence any of the markets. Similarly, profit maximizing investors are keenly interested in how best to diversify their portfolio of assets in order to maximize returns. Thus, the spillover analysis renders useful insights into how shocks to one market can affect other markets. A profit maximizing investor would certainly want to avoid the combination of assets that are highly correlated (high spillovers) and would prefer those with low correlations (low spillovers). We describe below the approaches used in the computation of individual spillovers as well as the spillover index. 1
Diebold and Yilmaz (2009) approach
The underlying framework for the spillover analysis is the vector autoregressive (VAR) model which allows for forecast error variance decompositions. The novelty of this approach however lies in its ability to compute spillover index which is a scalar value. This spillover index shows the intensity of interdependence of time series variables. Thus, a higher spillover index suggests a higher degree of intensity implying that unanticipated movements in one variable are more likely to spill over to other variables under examination. In setting up the spillover index, a two-variable first order stationary VAR is considered: 
For convenience, equation (2) is rewritten as:
As a consequence, u ε
Using the Wiener-Kolmogorov linear least-squares forecast, the 1-step-ahead forecast is given as:
With the corresponding 1-step-ahead error vector given as: 
Given equation (5) and its covariance matrix defined as   
Note that the spillover index described in (6) is for a simple first-order two-variable case with 1-step-ahead forecast. For a 
The spillover index for the general case of a 
Diebold and Yilmaz (2012) approach
One of the limitations of the DY (2009) approach is that it is sensitive to VAR ordering. In essence, the spillover index obtained from a particular VAR ordering may change if the variables are reordered. This is due to the Cholesky factorization used by DY (2009) in which the variance decompositions are influenced by the ordering of the variables. This is one of the contributions of DY (2012). Essentially, the latter proposed a modification that is invariant to ordering, among other things. They employed the generalized VAR framework of Koop et al. (1996) and Pesaran and Shin (1998) In our analysis, we consider a second order 6-variable VARs with 10-step-ahead forecasts. The results obtained are discussed in the next that follows. 2
4.0
Data and preliminary analysis This section begins with providing the descriptive analyses of the Nigeria"s foreign exchanges against its six most traded currencies in the World namely the US Dollar, Britain Pound Sterling, the European Union Euro, the Swiss Franc, the West African Unit of Account (waua) and the Japanese Yen (see CBN, 2015) . This becomes imperative as we seek to obtain some statistical properties of both the level and return series of these exchanges for insightful investigations of the presence of the MDH in these markets. Intuitively, we trend the graphical patterns of these series in order to observe the behavioural dimensions of these series along regime, structural and fundamental 12 changes in the economy; domestically and internationally. These periodic changes; if identified; tend to produce some noticeable spikes in the behaviour of these series and would have significant implications for arbitrage and stability of the exchanges under consideration (Fama, 1970) .
For the purpose of clarity, an increase in exchange rate here denotes depreciation in naira relative to these most traded currencies while a decrease implies an appreciation. Importantly, we examine these exchanges for the weak form efficiency test with time series closing rate data set of five-day weekly frequency spanning different time periods for each of these currencies; subject to the available data at the official website of the Central Bank of Nigeria (CBN). Data used ranges between 12/10/2001 and 3/10/2015; spanning 3,241 observations for their level series and 3240 for their return series. Only the data for Swiss Franc begins from 7/12/2005, thus, a total number of 2,289 observations is available and used for this exchange rate. Exchange rate return is described as the continuously compounded exchange rate percentage returns at time t calculated as below:
Where i t R is the exchange rate returns of a given country i at time t ;
i t E is the exchange rate of that country at time t , while 1 i t E  represents one period lag in the exchange rate.
Even though, we carry out preliminary analyses on both level and return series, empirical analysis is done using the return series to circumvent the problem of nonstationarity usually encountered with the level series (see Escanciano and Lobato, 2009 ). Table 2 below captures the statistical properties of both the level and return series of these exchanges detailed in Panels I and II respectively. Let us start with Panel I. Considering the mean values of the level series of exchange rates, the naira_yen exchange rate has the lowest positive value of 1.383 as compared to all other currencies such as the British Pound Sterling; being the highest positive mean value, while Swiss Franc and US Dollar hover around 140. The exchange of the naira to the waua is quite higher than the latter as it is averaged 206.62. The implication of these mean values is that the naira performs best with the Japanese Yen and distantly with the duo of the Swiss Franc and US Dollar while it performs worst against the British Pound Sterling and closely worse against the waua. Instructively, this suggests that the Nigerian naira enjoys its best appreciation against the Yen and with substantial depreciation against the Pound Sterling. The appreciation of foreign exchange currency has an indirect relation with its degree of volatility and as evidently observed, the expected exchange of naira to yen shows a negligible dispersion with 0.326 value while Euro, Swiss Franc and waua record the highest standard deviation values. Next to the latter in terms of magnitude is Pound Sterling followed by US Dollar. Comparatively therefore, naira to Nonetheless, the skewness statistics are quite small and in fact very close to the threshold for normal distribution. In terms of peakedness, virtually all the series are platykurtic in distribution implying that the series are thin-tailed than normal. This is further reinforced with the Jarque-Bera statistics indicating that all the series are not normally distributed. More so, the Ljung Box Q-statistic for residual and its squared residuals show significant presence of serial order correlation for the series since the null hypothesis of serial correlation is rejected at the 1 per cent level of significance. The only exception in this regard is the Naira-Dollar exchanges the null hypothesis of no serial correlation cannot be rejected even at the 10 per cent level of significance. The ARCH LM test is also considered to either authenticate or refute the need for robust heteroscedasticicity MDH tests. The results of the ARCH LM tests indicate the presence of time varying conditional heteroscedasticiy in virtually all the series; thus validating the choice of robust heteroscedasticity MDH tests.
Let us now turn to Panel II. Although, the standard deviation values for all the return series are very small, they are heavy-tailed and are non-normal as a consequence. The Ljung-Box Q statistics also suggest evidence of serial correlation while the presence of conditional heteroscedasticity is not rejected for most of the series. The behaviour of these series (both level and returns) over time is graphically pictured and some notable features are highlighted. Figure 1 has a set of graphs that is demarcated into various sections in relation to the behaviour depicted by the series across the period under review. The figure reveals that naira exchange rates exhibit some changes as highlighted with straight lines on individual graphs. How, the structural change coinciding with the 2007/2008 global financial crisis period (corresponding to 1700 th/ 1800 th observation on the graphs) seems more noticeable than other changes identified. Interestingly, the significant movements in these series during the global financial crisis were followed by relatively period of stability. In essence, it may be an interesting exercise to probe further into how this crisis (which can serve as external shocks) has affected the inherent interactions among the naira exchange rates. This is the motivation for the subsamples captured in spillover analysis. Tables 3 and 5 cover the electioneering case  while Tables 4 and 6 are devoted for the global financial crisis. It is instructive to note that the total spillover effects for the two scenarios of electioneering and global financial crisis effects are noted at the bottom-right of the two tables; denoted in percentages. Starting with Panel A, of the full sample for the electioneering sub-sample effects, the own spillover of these currencies hover around 74 -96 percent with the Swiss Franc and 
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US Dollar having the highest own spillovers of 96 and 95 percent respectively and the lowest being the Pound Sterling with 74 percent. The implication is that the spillovers from other currencies to these currencies are majorly negligible. The only exception for this behavior is the own spillover of the waua that suggests that the currency is largely influenced by spillovers from other currencies to the tune of about 60 percent with only an approximately 40 percent for own spillover.
Considering the effects of the electioneering processes for the three election periods captured in this study, we find that the behaviour significantly changed from their full sample pattern. The election periods considered are the 2007, 2011 and 2015 elections in Nigeria. We capture six (6) months preceding the election and we seek to monitor the effect this would have on the naira exchanges. The 2007, 2011 and 2015 elections seem to generate higher cross spillover effects from other currencies to the Swiss Franc as it increases from 4 percent to as high as 29 percent, 52 percent and 40 percent respectively. The contemporaneous changes for the spillover effects from other currencies to the US Dollar are 12 percent, 9 percent and 42 percent for 2007, 2011 and 2015 elections respectively.
Similarly, the naira exchanges of the Pound Sterling and Euro show that the cross as well as own spillovers for the electioneering effects differ markedly from the full sample case with higher cross spillovers and lower own spillovers during the former period. Even the waua which ordinarily has more spillovers from other currencies still reflects the electioneering processes in the country and its impacts on currency exchanges of naira. Also, the total spillover effect for the full sample is computed as 22. Table 3 , Panel A and Table 5 ). Looking at the Panel B of Table 3 ,we find that the results obtained from DY (2012) are quite similar to DY (2009) and they both follow the same pattern in terms of the behaviour of own and cross spillovers across the various subsamples. The total spillover effects are also computed as 22.7 percent and 50.7, 37.6 and 47.2 per cent for the 2007, 2011 and 2015 electioneering periods (see Table 3 , Panel B). Table 4 considers the spillover effects among the currencies necessitated by the global financial crisis of 2007 -2009; we consider 2005 -2006 as the pre-global crisis period and the 2010 till date as the post crisis period. Interestingly, we find that these three sub-sample periods produce different spillover effects for both own and cross spillovers. Ordinarily without the effect(s) of the global financial crisis, the full sample case suggests spillovers from other currencies to these six reference currencies range between 4 and 26 percent; except for the waua which has 60 percent from other currencies. This implies that most of these currencies are largely affected by own spillovers to the tune of 74 -96 percent. percent is less than those obtained during and post-crisis periods which are estimated as 36 and 35 per cent respectively (see Table 3 , Panel B). This behavior is also noticed for the spillover obtained for the DY (2009). Table 5 below summarizes the total spillover effect due to the global financial crisis of 2007 -2009 . The total spillover index shows that the pre-crisis period records the highest spillover which is estimated as 43.6 percent and 56.8 percent for DY (2009) and DY (2012) respectively. During the crisis however, the total spillover reduces to 33.0 percent and 36.0 percent for the two tests respectively and declines further to 32.7 and 34.2 per cent for the two tests respectively after the crisis. Together with these summary tables (Tables 5 and 6 ), figure 2 compares the spillover effect among the selected naira exchange rates for the electioneering and global crisis effects. As evident, the spillovers from these two effects behave in opposite directions. The three electioneering processes under review (2007, 2011 and the 2015 elections) increase the total spillover effects of these naira exchanges with the 2011 election being the least with 38.2 percent and the 2007 election being the highest with 53.5 percent spillover. The spillovers from these elections are all greater than the full sample case which is taken as the average value. For the global financial crisis, total spillover effects follow a downward trend. Intuitively, it suggests that the occurrence of the global crisis has redefined the currency interactions among these economies as the spillover effects continue to reduce and remain low from its pre-crisis level (see figure 2) . Nonetheless, internal shocks occasioned by political processes and policy surprises may have implications on the behaviour of the spillovers. 6.0 Conclusion This study investigates the spillover effects among six most traded currencies namely the US Dollar, Euro, Pound Sterling, Yen, Swiss Franc and the West African Unit of Account (WAUA). It employs data covering both the electioneering episodes in Nigeria and global financial crisis. The sub-samples for the electioneering activities are determined based on the three election periods covered in the analyses namely 2007, 2011 and 2015 elections. For the global financial crisis, three sub-samples are also considered for the periods of pre-, during and post-crisis. Using the Yilmaz (2009, 2012) tests for the spillover effects, we find that during the electioneering episodes, the naira exchange rates tend to experience greater spillovers than during the episodes for global financial crisis. In addition, the former produces a somewhat increasing spillover effect, while the latter produces a decreasing spillover effect. In other words, significant variations in the naira exchange rates are more likely to be noticed during the electioneering period and these variations may fuel higher volatility among the most traded foreign currencies in the country.
